During a 2-year period from January 1, 1999, to December 31, 2000, 77 diagnoses of mulberry heart disease (MHD) were documented at the Iowa State University Veterinary Diagnostic Laboratory. Mean (ϮSD) liver vitamin E concentrations were lower (P Ͻ 0.05) in pigs with MHD (3.12 Ϯ 1.12 ppm, wet weight) than in pigs that died of causes other than MHD (4.80 Ϯ 3.2 ppm, wet weight). The majority of the pigs affected with MHD ranged in age from 3 to 7 weeks. Statistical influence of age was found on the concentration of vitamin E (P Ͻ 0.01) but not on concentration of selenium in liver in pigs with MHD. Concentrations of vitamin E below 2 ppm were considered deficient. Hepatic vitamin E concentrations below 2 ppm were measured in 25% of the pigs with gross and microscopic lesions of MHD. In contrast, liver selenium concentrations were adequate in all pigs.
The usual manifestation of mulberry heart disease (MHD) in swine is sudden death of young rapidly growing pigs. Gross lesions typically consist of transmural myocardial hemorrhage, hydropericardium, and pulmonary edema. The pathogenesis and role of vitamin E in the etiology of MHD still remains unclear. Mulberry heart disease has been experimentally reproduced with diets deficient in vitamin E and selenium. 11 Some studies have found low tissue concentrations of ␣-tocopherol in pigs with spontaneous MHD, 6 whereas others have found adequate concentrations. 3 Episodes of MHD continue to occur in growing pigs in which supplementation of vitamin E and selenium has been provided at levels considered to be adequate. In the present study, the concentrations of vitamin E and selenium in contemporary cases of MHD submitted to the Iowa State University Veterinary Diagnostic Laboratory (ISU-VDL) have been analyzed and compared with values from pigs of the same age that died from other causes.
A retrospective survey of the ISU-VDL database for cases diagnosed as MHD was conducted over a period of 2 years, 1999 and 2000. For the total of 77 cases of MHD diagnosed, the concentrations of vitamin E and selenium in liver were measured in 37 and 26 cases, respectively. Sixteen cases involving pigs of the same age that died of causes other than MHD, and in which tissue concentrations of vitamin E and selenium had been measured, were used for comparison. Typically, a diagnosis of MHD is made when the following microscopic heart lesions are observed: interstitial hemorrhage associated with swollen cardiac myofibers that have lost cross striations, are hypereosinophilic, and have pyknotic nuclei ( Fig. 1 ). Moderate to severe pulmonary conges-tion and edema, together with liver congestion are also common microscopic findings. Routine microbiologic examination was conducted on selected tissues in most cases.
Sections of liver were analyzed for vitamin E and selenium within 1-3 days after submission. Liver samples were refrigerated until analyzed. Vitamin E was measured as recently described for porcine liver 1 and concentrations were expressed on a wet weight basis. For selenium analysis, liver samples were digested with magnesium nitrate in concentrated nitric acid, and then dry ashed. The digest was analyzed by hydride generation atomic absorption spectroscopy. 4, 9 Differences between groups were analyzed by 1-way analysis of variance with concentrations of hepatic selenium and vitamin E as the dependent variable and the presence or absence of MHD as the independent variable. The age of animals was used as covariate. Data for the analysis were tested for normality and homogeneity of variance. a Mean (ϮSD) liver vitamin E concentrations were significantly lower (P Ͻ 0.05) in pigs with MHD (3.12 Ϯ 1.12 ppm) than in pigs that died of other causes (4.80 Ϯ 3.2 ppm). Selenium concentrations did not differ between MHD pigs (477 Ϯ 144 ppb) and pigs with other causes of death (473 Ϯ 195 ppb). The majority of the pigs submitted ranged in age from 3 to 7 weeks (Fig. 2 ). In pigs with MHD, a statistical influence of age was found on the concentration of vitamin E (P Ͻ 0.01) but not on the concentration of selenium (Table 1) . Of a total of 77 cases diagnosed with MHD, light growth of potentially pathogenic organisms was confirmed, alone or in combination, from tissues of 29 animals. In decreasing order of prevalence, organisms isolated were: Escherichia coli (n ϭ 12), Streptococcus suis (n ϭ 7), Bordetella bronchiseptica (n ϭ 4), Arcanobacterium pyogenes (n ϭ 3), and Haemophilus parasuis (n ϭ 3). Pathogens were not isolated from 3 of the 9 MHD pigs in which hepatic vitamin E concentrations were in the deficient range. Streptococcus suis was the primary pathogen isolated from 3 of the deficient animals.
Mulberry heart disease has been reproduced experimentally by feeding diets low in both vitamin E and selenium. 11 Analysis of the results of this study suggests that vitamin E may not be the only factor involved in MHD, based on demonstration of values that are considered adequate liver concentrations in pigs with MHD. 5 In fact, 75% of the pigs were above the 2 ppm mark considered as nondeficient 6 ( Fig. 3 ) and these results coincide with those of other studies. 3 The isolation of pathogenic organisms from about one half of the animals examined has been previously reported, with E. coli being the most common organism. 10 A previous study also reported the isolation of S. suis type 2 from hearts of 19 of 21 pigs aged 3-5 weeks that had lesions consistent with MHD. 7 Nevertheless, the role of these organisms is difficult to assess because many are considered primary or secondary swine pathogens. Concurrent subclinical problems possibly predispose animals to MHD; however, the light growth of most pathogens with a lack of significant inflammatory reaction in tissues suggests that these microorganisms may be secondary invaders in compromised organs. Other factors, including weanling stress at 4-5 weeks of age in some genetically predisposed pigs, have been mentioned as being important. 3, 7 The sporadic and low incidence of the disease reported by veterinarians in animals receiving a similar diet would tend to support such a hypothesis. Furthermore, molecular studies have revealed a high degree of variability between individuals in membrane susceptibility to lipid peroxidation, 8 and thus, the pathogenesis of MHD may lie in the different capacity of some individuals to generate and quench free radical species.
Although deficiency of selenium also can cause MHD, 2 the pigs of this study had adequate liver concentrations (deficiency at Ͻ100 ppb wet weight 5 ). Selenium status did not appear to be an influencing factor for MHD in swine herds from Iowa.
Mycotic rumenitis in American bison (Bison bison)
N. W. Dyer, T. K. Newell Abstract. Necropsies were performed on 2 American bison (Bison bison) cows, 1 of which died acutely and the other that died after a week of illness. Gross and microscopic lesions were consistent with severe mycotic infection of the forestomachs. Both animals had been abruptly placed on a breeder ration 1 month after calving, and had developed acidosis and subsequent fungal invasion of tissues. History and lesions in this case indicate that bison are susceptible to rumen acidosis and its sequelae.
Two adult American bison (Bison bison) cows were submitted to the North Dakota State University Veterinary Diagnostic Laboratory in late May 2001. A total of 4 animals died out of a herd of 75. The first cow (bison A) was presented with a clinical history of having been found dead. The carcass was in an advanced state of postmortem decomposition. The second cow (bison B) was presented with a clinical history of having been ''slow for the past week.'' Both animals had been on pasture and a pelleted breeder ration (wheat screenings, vitamins, and minerals). Both cows calved during the last week in April. Feeding of the breeder ration (1.5-2 kg per animal), for the purposes of ''flushing'' or increasing ovulation rates in the cows, was initiated 30 days after calving. According to the producer, the herd was brought onto the ration without a transition period. An unknown amount of free choice corn was swept from a feed truck and given to the herd in addition to the breeder ration 1 day before the death of bison A. Gross necropsy of bison A revealed severe, diffuse fibrinous peritonitis. Forestomach ingesta was adherent to all abdominal serosal surfaces. Extensive, irregular foci of hemorrhage, emphysema, and necrosis were present in the rumen wall. The most severe of these foci contained areas of mural thinning and perforation. Gross necropsy of bison B revealed changes similar to those of bison A as well as large zones of infarction and hemorrhage on the omasum, abomasum, and reticulum ( Fig. 1 ). Rumen pH in this animal was 6. Button ulcers and foci of necrosis and erosion were observed on abomasal folds. Fibrinonecrotic exudate covered forestomach mucosal surfaces. A cortical infarct was present in 1 kidney. The liver was pale and friable, and bile ducts were accentuated.
Tissues were fixed in 10% neutral buffered formalin and stained with hematoxylin and eosin. Histopathology of bison A showed severe, transmural, necrotizing rumenitis with thrombosis and vasculitis. Abundant fungal hyphae were present within vessel walls, and foci of inflammation and necrosis were found in the mucosa, submucosa, and mus-
